The present study aims to directly investigate the behavioral and antioxidant effects of simvastatin in a model of bipolar mania induced by lisdexamfetamine dimesylate. Wistar rats were treated for 30 days with simvastatin. On the 24th day after the start of treatment, each rat was administered lisdexamfetamine dimesylate for 7 days. The results suggest that simvastatin combined with lisdexamfetamine dimesylate induced a significant increased locomotion and lisdexamfetamine dimesylate administration causes an oxidative imbalance determined by an increment in lipid peroxidation, protein oxidation and alterations in the activities of antioxidant enzymes in brain areas; moreover, in the presence of simvastatin, most of these effects were prevented. These findings contribute to a better understanding of the critical roles of lisdexamfetamine dimesylate in the treatment of neuropsychiatric disorders, associated with increased oxidative stress and changes in antioxidant enzymatic defense. In view of the central role played by lisdexamfetamine dimesylate, the established antioxidant effect of simvastatin therapy is of major interest.
body of evidence indicates that repeated injections of amphetamine (AMPH) that induce hyperactivity in rodents are associated with increases in protein and lipid oxidative damage in putative brain areas, such as prefrontal cortex, hippocampus and striatum (Frey et al. 2006a , Andreazza et al. 2008 , Riegel et al. 2009 ). Treatment with mood stabilizers may prevent and/or reverse AMPH, induced disruption in oxidative balance in these brain areas (Frey et al. 2006a) .
Lisdexamfetamine dimesylate (LDX) is a novel pro-drug approved for the treatment of attention deficit hyperactivity disorder. It has a chemical designation of (2S)-2,6-diamino-N-[(1S)-1-methyl-2-phenylethyl] hexanamide dimethanesulfonate (Mattingly 2010) . As a prodrug, it requires biotransformation to be converted to the active drug moiety, D-AMPH. D-AMPH, in turn, is the dextrorotary stereoisomer of the AMPH molecule and is approximately twice as potent as methylphenidate. In the LDX molecule, the amino acid L-lysine is covalently bound to D-AMPH (the active portion of the drug) through a peptide bond. Trypsin, which is found in abundance in the gastrointestinal tract, is believed to be the primary enzyme that converts LDX to D-AMPH following oral administration (Rowley et al. 2012) . AMPH is known to have a high potential for abuse (Najib 2012) . Because of the significant risk of abuse related to this drug, the acquisition of AMPH is under strict regulatory policies in several countries, which limits the availability of this compound for use in research. The unique pharmacokinetic properties of LDX may explain the somewhat lower abuse liability of this compound when compared to AMPH.
Statins are drugs primarily used to control cholesterol disorders and prevent cardiovascular disease. They inhibit 3-hydroxy-3-methylglutarylcoenzyme-A reductase, the rate-limiting enzyme in cholesterol biosynthesis. Since statins have relatively few side effects, they have been recognized as useful medicine to ameliorate neurodegenerative disorders. Current studies on the applications of statins have demonstrated their neuroprotective and clinical significance among neurodegenerative diseases like cerebral ischemic stroke, vascular dementia, Alzheimer's disease, and Parkinson's disease, though the neuroprotective mechanisms are not completely understood (Vance 2012 , Barone et al. 2014 , Moon et al. 2014 ). There is a growing recognition that statins have pleiotropic effects beyond lowering cholesterol levels (Santos et al. 2012 , Camargo et al. 2013 .
Therefore, the purpose of this study was to investigate the effects of sub-chronic administration of simvastatin on the effects provoked by LDX on the spontaneous locomotion of rats submitted to open-field test, on thiobarbituric acid-reactive substances (TBARS) levels and protein carbonyl content, as well as, and on the activities of antioxidant enzymes catalase (CAT), glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) in the cerebellum, hippocampus and cerebral cortex of rats.
mAteriAls And methods

SubjectS
A total of 72 male genetically heterogeneous albino Wistar rats (Rattus norvegicus), 2 months old and weighing 250 to 280 g, were obtained from the animal house of the Universidade Regional de Blumenau. After arrival in the vivarium of the laboratory, these animals were housed in groups of five per opaque plastic cage (50 x 30 x 15 cm) with wood shaving bedding and wire mesh tops. They were housed under a standard (12/12 h light/ dark; cycle lights on at 7:00 AM), in a temperaturecontrolled environment (23 ± 1 ºC), with a 50 dB background sound level, and 55 ± 10% relative humidity. During the light and dark phases, the rats were exposed to light intensities of approximately 325 and 0.025 lux, respectively. These lux values were chosen because they were the light intensities that were closest to natural daytime and nighttime light in our laboratory. During the entire experimental period, the animals received commercial chow for rodents (Nuvital ® , Paraná, Brazil) and filtered tap water ad libitum. The animals were acclimated to the animal housing facilities for at least 1 week before the experiments began. The experiments were performed in compliance with the recommendations of the Brazilian Society of Neuroscience and Behavior, which are based on the United States National Institutes of Health Guide for Care and Use of Laboratory Animals. All experiments were approved by the local ethical committee of Universidade Regional de Blumenau (Protocol 005/13).
experimental protocolS
The rats were orally administered simvastatin (1 or 10 mg/kg/day by oral gavage, Zocor ® ; Merck KGaA, Darmstadt, Germany) for 30 days (Santos et al. 2012 ). On the 24 th day of treatment with simvastatin, groups were randomized with 8 rats per group and orally administered LDX for 7 days (10 or 30 mg/kg/day; Vyvanse ® ; Shire, USA) (Macêdo et al. 2013) . The interval between the administration of simvastatin and LDX was 30 minutes. Two hours after the last administration of LDX, rats were submitted to behavioral test. Control group received saline.
tiSSue preparation
Immediately after the behavioral test, animals were killed by decapitation and the cerebellum, hippocampus and cerebral cortex were removed and dissected on an ice-cooled glass plate. Time elapsed between decapitation and dissection was less than 1 minute. After dissection, the cerebral structures were homogenized with appropriate buffer for each assay with a Potter-Elvehjem glass homogenizer. The maximum period between homogenate preparation and enzyme analysis was always less than 3 days. All procedures were carried out at 0-4 °C.
open-Field teSt
The open-field consisted of a black circular box (75 cm in diameter and 40 cm high). The open-field had two concentric circles (45.7 cm and 15.2 cm diameter) drawn on the floor. In addition, six lines radiating 60° from the center circle divided the field into sixths. The center circle was not divided, for a total of thirteen sectors. The test arena was divided into central and peripheral zones. Each rat was placed in the central area and was allowed to explore for 5 minutes. After the 5 minutes test, the rats were returned to the home cages, and the open field was cleaned thoroughly and allowed to dry between tests. The following parameters were recorded: time the movement of the animal between parts spent in the central or peripheral zones of the apparatus (ambulation); the number of lines crossed -all 4 paws required crossing a line for a count to occur (locomotor frequency); time and frequency of rearing (the rat stood on its hind paws with its body at greater than a 45° angle to the floor). These data were used to calculate percentage of time spent in the behavior (100 x behavior/300). The ambulation time and frequency of lines crossed was determined as a measure of activity. Exploration behavior in the open-field has also been used as a measure of defensive behavior, where increased line rearing responses are suggestive of a decrease in defensive behaviors (Santos et al. 2012 , Camargo et al. 2013 . TBARS was determined according to the method described by Ohkawa et al. (1979) . TBARS measures malondialdehyde, a product of lipoperoxidation caused mainly by free hydroxyl radicals. Briefly, plasma in 1.15% KCl were mixed with 20% trichloroacetic acid and 0.8% thiobarbituric acid and heated in a boiling water bath for 60 minutes. TBARS were determined by the absorbance at 535 nm. Calibration curve was performed using 1,1,3,3-tetramethoxypropane Oxidatively modified proteins present an enhancement of carbonyl content (Stadtman and Levine 2003) . In this study, protein carbonyl content was assayed by a method based on the reaction of protein carbonyls with dinitrophenylhydrazine forming dinitrophenylhydrazone, a yellow compound, measured spectrophotometrically at 370 nm (Reznick and Packer 1994) . Briefly, 100 µl of homogenatewere added to plastic tubes containing 400 µl of 10 mM dinitrophenylhydrazine (prepared in 2 M HCl). This was kept in the dark for 1 h and vortexed each 15 minutes. After that, 500 µl of 20% trichloroacetic acid were added to each tube. The mixture was vortexed and centrifuged at 20.000 g for 3 minutes. The supernatant obtained was discarded. The pellet was washed with 1 ml ethanol/ethyl acetate (1:1 v/v), vortexed, and centrifuged at 20.000 g for 3 minutes. The supernatant was discarded and the pellet resuspended in 600 µl of 6 M guanidine (prepared in a 20 mM potassium phosphate solution pH 2.3). The sample was vortexed and incubated at 60 ºC for 15 minutes. After that, it was centrifuged at 20.000 g for 3 minutes and the absorbance was measured at 370 nm (UV) in a quartz cuvette. Results were represented as protein carbonyl content (nmol/mg protein).
catalaSe aSSay (cat)
CAT activity was assayed by the method of Aebi (1984) . H 2 O 2 disappearance was continuously monitored with a spectrophotometer at 240 nm for 90 s. One unit of the enzyme is defined as 1 mmol of hydrogen peroxide consumed per minute and the specific activity is reported as units per mg protein.
Glutathione peroxidaSe (GSh-px)
GSH-Px activity was measured by the method of Wendel (1981) except for the concentration of NADPH, which was adjusted to 0.1 mM after previous tests performed in our laboratory. Tertbutylhydroperoxide was used as substrate. NADPH disappearance was continuously monitored with a spectrophotometer at 340 nm for 4 minutes. One GSH-Px unit is defined as 1 mmol of NADPH consumed per minute and specific activity is reported as units per mg protein.
Superoxide diSmutaSe (Sod) aSSay
This method for the assay of SOD activity is based on the capacity of pyrogallol to autoxidize, a process highly dependent on O 2 , which is a substrate for SOD (Flohé and Otting 1984) . The inhibition of autoxidation of this compound occurs in the presence of SOD, whose activity can be then indirectly assayed spectrophotometrically at 420 nm. A calibration curve was performed with purified SOD as standard, in order to calculate the activity of SOD present in the samples. The results were reported as units/mg protein. Figure 1b ). Data analysis reveals significant differences between groups for locomotor frequency/outside zone of the open-field test (F = 7.374; p<0.001; Figure 1c ). The rats administered either 30 mg/kg of LDX (p<0.01); group orally administered 1 mg/kg/day of simvastatin combined with 30 mg/kg of LDX (p<0.05), and 10 mg/kg/day of simvastatin combined with 10 or 30 mg/kg of LDX (p<0.01 and p<0.001, respectively), showed increased locomotor frequency/outside zone when compared with the vehicle group. In addition, simvastatin at the dose of 1 mg/kg/day combined with 30 mg/kg of LDX (p<0.05), and simvastatin at the dose 10 mg/kg/day combined with 10 or 30 mg/ kg of LDX (p<0.05), revealed significant increased between groups for locomotor frequency/interior zone of the open-field test when compared with the vehicle group (F = 4.509; p<0.001; Figure 1d ). ANOVA revealed significant differences between groups for the content of TBARS in the cerebellum (F = 28.278; p<0.001; Figure 2a ), hippocampus (F = 55.263; p<0.001; Figure 2b ) and cerebral cortex (F = 20.188; p<0.001; Figure 2c ) of rats. Repeated LDX (10 or 30 mg/kg) exposure increased TBARS generation. Simvastatin 1 mg/kg/day prevented the enhanced caused by LDX at 10 mg/kg and just simvastatin at the dose of 10 mg/kg/day prevented the increased caused by LDX 30 mg/kg when compared with the vehicle group.
protein carbonyl content Data analysis reveals significant differences between groups for protein carbonyl content in the cerebellum (F = 23.522; p<0.001; Figure 3a ), hippocampus (F = 26.235; p<0.001; Figure 3b ) and cerebral cortex (F = 5.520; p<0.001; Figure 3c ) of rats. The rats administered either 30 mg/kg of LDX showed increased protein carbonyl. Additionally, sub-chronic administration of simvastatin, just at the dose of 10 mg/kg prevented such effects.
catalaSe aSSay (cat) Figure 4a shows that LDX (10 or 30 mg/kg) did not alter CAT activity in the cerebellum of rats (F = 0.2523; p>0.05), when compared with the vehicle group. Figure 4b shows that LDX 30 mg/kg decreased CAT activity in the hippocampus of rats, while simvastatin (1 or 10 mg/kg/day) prevented this reduction caused by LDX (F = 13.146; p<0.001), when compared with the vehicle group. In addition, Figure 4c shows that LDX (10 and 30 mg/kg) decreased CAT activity in the cerebral cortex of rats, simvastatin (1 mg/kg/day) prevented the decreased caused by LDX 10 mg/kg and just simvastatin at the dose of 10 mg/kg/day prevented the decreased caused by LDX 30 mg/kg (F = 28.228; p<0.001), when compared with the vehicle group. 
Glutathione peroxidaSe (GSh-px)
In relation to the GSH-Px activity, Figure 5a shows that LDX (10 and 30 mg/kg) did note alter the enzyme activity in the cerebellum of rats (F = 0.1191; p>0.05), when compared with the vehicle group. By the other hand, Figure 5b shows that LDX 30 mg/kg increased the enzyme activity in the hippocampus of rats and simvastatin 10 mg/kg/ day prevented this effect (F = 30.390; p<0.001), when compared with the vehicle group. In addition, Figure 5c shows that LDX 30 mg/kg increased GSH-Px activity in the cerebral cortex of rats and simvastatin 1 or 10 mg/kg/day prevented this effect ( F = 6.456; p<0.001), when compared with the vehicle group.
Superoxide diSmutaSe (Sod) aSSay
Regarding to SOD activity, Figure 6a shows that LDX 30 mg/kg significantly decreased SOD activity in the cerebellum of rats and simvastatin 10 mg/kg/day prevented this decreased (F = 32.067; p<0.001), when compared with the vehicle group. Figure 6b shows that LDX 30 mg/kg enhanced SOD activity in the hippocampus of rats, while simvastatin 1 or 10 mg/kg/day prevented this effect (F = 13.273; p<0.001). As can be seem in Figure  6c , LDX 10 or 30 mg/kg increased SOD activity in the cerebral cortex of rats, simvastatin 1 mg/kg/ day prevented the increased caused by LDX 10 mg/ kg and simvastatin 10 mg/kg/day prevented just the increased caused by LDX 30 mg/kg on SOD activity (F = 33.265; p<0.001), when compared with the vehicle group. Post hoc analyses showed that simvastatin 1 and 10 mg/kg/day per se did not alter these parameters.
discussion
Results showed that LDX (30 mg/kg) increased ambulation/outside zone time in the open-field. Additionally, co-treatment with LDX (10 or 30 mg/kg) and simvastatin (10 mg/kg/day) increased ambulation/outside and interior zone time. Similar results were obtained in the number of lines crossed, indicating a synergistic effect of combination drug administration. The treatment of male Sprague-Dawley rats with simvastatin at a high dose (10 mg/ kg/day) produced a significantly longer traveled distance and higher average velocity in an openfield arena, suggesting hyperlocomotive activity. A possible mechanism mediating these effects may involve modulation of N-methyl-D-aspartate receptor (NMDAR) (Wang et al. 2009 ). The present study is consistent with previous observation in which simvastatin upregulated NMDAR in the rat brain, and further validates our proposal that simvastatin may exhibit NMDA antagonist-like effect, enhanced the locomotor effects of AMPH in rats (Kreipke and Walker 2004, Wang et al. 2009 ). The persistent molecular effects of AMPH exposure produce behavioral sensitization that is revealed by increased locomotion with repeated exposure to the drug (Robinson and Becker 1986). However, the mechanism by which systemically delivered NMDAR antagonists block sensitization is unclear. A few studies have used cleaner, competitive NMDAR antagonists in examining AMPH-induced sensitization. For example, Wolf et al. (1995) used CGS19755 and found a "clean block" of AMPH sensitization -i.e., stereotyped and locomotor behavior did not increase with repeated administration in rats co-administered CGS19755 with AMPH. However, CGS19755 dramatically altered the acute locomotor response to AMPH, in particular the time course of the drug response. This difference in time course makes a later sensitization challenge test difficult to interpret. It seems that most competitive NMDAR antagonists interfere with the acute behavioral response to AMPH; CPP, CGS19755, and AP5 have all been shown to alter the acute responses to AMPH (Wolf et al. 1995 , Cador et al. 1999 , Battisti et al. 2000 . These findings highlight the need for more studies using selective NMDAR antagonists and more attention to the effect of NMDAR antagonism on acute AMPH induced behaviors.
Recent studies have shown that 3-hydroxy-3methylglutaryl coenzyme A reductase inhibitors, statins, may have beneficial pleiotropic effects in some pathological conditions independent of lipidlowering effects (Mohammadi et al. 2013 , Moon et al. 2014 ). Statins generally have been widely used to reduce cholesterol levels, and recently, they have attracted even more attention due to their antioxidant, anti-inflammatory, anti-ischemic, and blood-brain barrier repairing effect (Mohammadi et al. 2013 , Davaro et al. 2014 , Malfitano et al. 2014 , Uekawa et al. 2014 .
The LDX and/or simvastatin increase the extracellular concentration of monoamines, such as dopamine, leading to increased dopamine transmission (Rowley et al. 2012 ). The neurotoxicity observed upon exposure to AMPH may be due to dopamine-induced oxidative stress. Although the exact mechanisms of AMPH induced neurotoxicity are unknown, in the present study we investigated the effects of sub-chronic administration of simvastatin on the effects provoked by LDX about TBARS levels and protein carbonyl content, as well as, and on the activities of antioxidant enzymes CAT, GSH-Px and SOD in the cerebellum, hippocampus and cerebral cortex of rats.
Regarding the effects of sub-chronic administration of simvastatin on the effects provoked by LDX on TBARS levels and protein carbonyl content in brain, LDX enhanced TBARS levels in the cerebellum, hippocampus and cerebral cortex (10 and 30 mg/kg) of rats. Simvastatin (10 mg/kg/day) prevented the enhanced caused by LDX in the brain of rats. Towards protein carbonyl content, LDX (30 mg/kg) enhanced protein markers of oxidative stress in the cerebellum, hippocampus and cerebral cortex. Additionally, sub-chronic administration of simvastatin, just at the dose of 10 mg/kg/day prevented such effects. These results suggest that LDX induces lipid peroxidation and protein oxidation in cerebrum. Furthermore, these effects were prevented by simvastatin, showing an antioxidant property.
Oxidative stress is defined as a persistent imbalance between antioxidants and pro-oxidants processes in favor of the latter. The result of this phenomenon is the excessive production of free radicals, the reactive oxygen species (ROS). The brain is particularly vulnerable to ROS production because it metabolizes 20% of total body oxygen and has a limited amount of antioxidant capacity (Floyd 1999) . In situations where the generation of free radicals exceeds the capacity of antioxidant defence, oxidative stress may lead to membrane degradation, cellular dysfunction and apoptosis. AMPH can enhance ROS formation through several pathways, for example, through autooxidation of dopamine with the formation of highly reactive quinines, direct inhibition of mitochondrial electron transport chain complexes and increased glutamate release (Sonsalla et al. 1989 , Berman and Hastings 1999 , Burrows et al. 2000 . One reliable index of oxidative stress to proteins involves the measurement of protein carbonyl formation, resulting from the reaction of ROS with various protein side groups including lysine and arginine (Temple et al. 2006) . Protein carbonyl measurements offer certain advantages over TBARS because of its lack of interference with other non-protein substances and are a more dependable measure of protein oxidative stress (Levine et al. 1990 ). Therefore, we have simultaneously measured TBARS and protein carbonyls to provide a more complete picture of the damage to proteins and lipids produced by ROS following LDX treatment. According to Gluck et al. (2001) , AMPH promote timedependent and brain region-selective elevation of protein carbonyls and TBARS in mice. More specifically, the authors demonstrated elevated TBARS and protein carbonyl levels at 4 and 24 h after 40 mg/kg of AMPH in striatum and at 24 h in hippocampus. In this context, Frey et al. (2006b) observed that repeated (one injection daily for 7 days), but not a single injection of AMPH-induced lipid peroxidation in striatum, hippocampus, and cortex in rats. They also demonstrated that repeated AMPH exposure increased protein oxidation in all brain regions, and this effect persisted for, at least, 6 h after the last injection in striatum and cortex, but not in hippocampus.
Regarding the effects of sub-chronic administration of simvastatin on the effects provoked by LDX on the activities of antioxidant enzymes CAT, GSH-Px and SOD in cerebrum of rats. Post hoc analyses showed that simvastatin 1 and 10 mg/kg per se did not alter the enzymes activities. Additionally, statistical analyses showed that LDX (10 and 30 mg/kg) did not alter CAT and GSH-Px activities in the cerebellum of rats. By the other hand, LDX 30 mg/kg decreased SOD activity in the cerebellum and this effect was prevented by simvastatin 10 mg/kg/day. In the hippocampus of rats, LDX 30 mg/kg decreased CAT activity and enhanced SOD and GSH-Px activities. Sub-chronic administration of simvastatin 1 or 10 mg/kg/day prevented the decreased of CAT activity and the increased of SOD and GSH-Px activities and just at the dose of 10 mg/kg/day. Finally, in the cerebral cortex of rats, LDX decreased CAT (10 and 30 mg/ kg) and enhanced SOD (10 and 30 mg/kg) and GSH-Px (30 mg/kg) activities. In addition, simvastatin 10 mg/kg/day prevented the reduction of CAT and the increased of SOD, and simvastatin 1 or 10 mg/ kg/day prevented the increased on GSH-Px.
Our results showed an increment in SOD and GSH-Px activities in hippocampus and cerebral cortex of rats induced by LDX administration. In this scenario, antioxidant enzymes can respond to persistently increased oxidative stress by compensatory increase in its activity through stimulation of protein synthesis, as occurs with other enzymes (de Souza et al. 2000) By the other hand, LDX administration decreased CAT activity in the hippocampus and cerebral cortex and SOD activity in the cerebellum, which might be due to the consumption of the enzymes, in an attempt to prevent oxidative stress. In addition, simvastatin showed an antioxidant action.
The mechanisms responsible for LDX-induced oxidative stress have not been fully identified. However, our data suggest that the detrimental effects of LDX in the present animal model are mediated via dopamine metabolism and oxidation. It is well known that increased extracellular dopamine may be problematic. Oxidation of dopamine can produce both superoxide and hydrogen peroxide, which may then form hydroxyl radicals in the presence of certain metals (Graham 1978) . Additionally, previous studies have indicated that dopamine can become neurotoxic following its oxidation to a dopamine quinone, which may then react with cellular thiols to form 5-S-glutathionyl dopamine and 5-S-cysteinyl dopamine (Shen et al. 1997, Miyazaki and Asanuma 2008) . The subsequent oxidation of 5-S-cysteinyl dopamine produces a number of neurotoxic compounds (Graham 1978) . Free dopamine has also been shown to induce an inflammatory response in the brain characterized by an increase in cytokines and chemokines that lead to an induction of microgliosis (Haeman et al. 2012) . Interestingly, widely used statin drugs have been shown to attenuate glial activation, inhibit oxidative stress and protect dopaminergic neurons (Kreipke and Walker 2004 , Selley 2005 , Wang et al. 2005 , Wang et al. 2006 , Ghosh et al. 2009 , Rowley et al. 2012 , 2014 .
Studies showed that simvastatin significantly prevented dopaminergic neurons from degeneration, partially via NMDAR mediated anti-inflammatory mechanisms such as TNF-α or iNOS and through elevated brain derived neurotrophic factors that are found to protect neurons (Wang et al. 2005 , 2006 , 2011 , Hernández-Romero et al. 2008 ). These neuroprotective mechanisms 12 GUILHERME A. EGER et al.
arise from the inhibition by statins of isoprenoids geranylgeranyl pyrophosphate that would in turn functionally de-activate modifications upon GTPases like Rho, Rac and cdc42 which act as molecular switches for numerous functions such as apoptosis, maintenance and rearrangement of the cytoskeleton, and cellular polarity (Ghosh et al. 2009 , Kumar et al. 2012 .
Our results suggest that simvastatin combined with LDX induced a significant increased locomotion and LDX administration causes an oxidative imbalance determined by an increment in lipid peroxidation, protein oxidation and alterations in the activities of antioxidant enzymes in brain areas; moreover, in the presence of simvastatin, most of these effects were prevented. We hypothesize that simvastatin will protect from LDX based on the antioxidant, anti-inflammatory and anti-excitotoxic properties exhibited by this compound that allow them to afford neuroprotection in different neurodegenerative disorders. However, further studies are necessary to evaluate whether simvastatin could be useful as a potential adjuvant for the prevention of the oxidative damage.
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This work was supported by grants from Universidade Regional de Blumenau (FURB), Programa Institucional de Bolsas de Iniciação Científica (PIBIC) / Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq) and Fundação de Amparo à Pesquisa e Inovação de Santa Catarina (FAPESC). resumo O presente estudo tem o objetivo de investigar diretamente os efeitos comportamentais e antioxidantes da sinvastatina em um modelo de mania bipolar induzida por dimesilato de lisdexanfetamina. Ratos Wistar foram tratados durante 30 dias com simvastatina. No 24º dia após o início do tratamento, foi administrada dimesilato de lisdexanfetamina durante 7 dias em cada rato. Os resultados sugerem que sinvastatina combinada com dimesilato de lisdexanfetamina induziu um aumento significativo na locomoção, e administração de dimesilato de lisdexanfetamina provoca um desequilíbrio oxidativo determinado por um aumento na peroxidação lipídica, oxidação de proteínas e alterações nas atividades de enzimas antioxidantes em áreas do cérebro; adicionalmente, na presença de sinvastatina a maioria destes efeitos foram bloqueados. Estes resultados contribuem para um melhor entendimento dos papeis críticos do tratamento dos distúrbios neuropsiquiátricos com dimesilato de lisdexanfetamina, associado com o aumento do estresse oxidativo e com alterações das enzimas antioxidantes. Tendo em vista o papel central exercido pelo dimesilato de lisdexanfetamina, o efeito antioxidante estabelecido pela terapia com sinvastatina é de grande interesse.
